effects of DNA damage and defects in DNA repair processes. Knowledge of how specific signatures originate could have a major impact on cancer diagnosis and prevention. One approach to address this question is to reproduce the signatures in experimental systems by genetic engineering and then match the signatures to those found in naturally occurring cancers. Drost et al. used CRISPR-Cas9 to delete certain DNA repair enzymes from human colon organoids. In a proof-of-concept study, they show that deficiency in base excision repair is responsible for a mutational signature previously identified in cancer genome sequencing projects. 
CANCER

Blood test for early-stage cancer
Cancer cells release circulating tumor DNA into the bloodstream, which can sometimes be used to measure tumor progression and treatment response. Chan et al. sought to address whether so-called "liquid biopsies" could be used to diagnose cancer before an individual had symptoms. They used nasopharyngeal cancer as a model, which is known to be associated with EpsteinBarr virus (EBV) infection. By screening EBV DNA in the plasma from more than 20,000 Chinese men, the researchers were able to accurately detect early-stage nasopharyngeal cancer in this high-risk population. In a 3-year study, the blood test increased the patient survival rate to 97%, compared with around 70% in a historical cohort. 
ECOLOGY
Coffee plants benefit from ant dung
A nts and the plants on which they live have evolved to benefit from their close relationship. Plants provide nesting space and food for the ants, which in turn defend the plant against herbivory. In coffee plants, Pinkalski et al. show a previously undescribed aboveground uptake of nutrients provided by weaver ants. Nitrogen in the ants' food was traced using isotopic labeling, allowing the authors to observe that nitrogen in the ants' excretion was absorbed through leaves and translocated throughout the plant. Leaves from plants that hosted ants contained more nitrogen than those that did not. It is not yet known how widespread this phenomenon is, but it may be that canopy fertilization, as well as protection from herbivory, earns ants their keep in relationships with plants. 
NANOMATERIALS
Subtleties of growing iron sulfides
Many recipes for growing colloidal nanoparticles exist, but achieving full control over the final products can be challenging, even for well-studied systems. This is particularly true for iron sulfides, for which there exist numerous phase variations with only small differences in stoichiometry. Rhodes et al. found that the formation of sulfur-rich phases correlated with lower C-S bond strength in the organosulfur precursors. However, phases also were affected by the decomposition pathway of the precursor, which could be influenced by using oleylamine as a solvent, because it can also act as a coordinating ligand and a reducing agent. FeS 2 or pyrite only formed when using the weakest precursor, diallyl disulfide, and it formed directly, without requiring a FeS intermediate. -MSL Chem. Mater. 10.1021 /acs. chemmater.7b03550 (2017 .
PHOTOSWITCHES
Aqueous azobenzene switching
Photoswitching molecules can enable targeted delivery of drugs in the body, but the body is best penetrated by near-infrared radiation (wavelengths between 700 and 900 nanometers). Most photoswitching processes in molecules require shorter wavelengths, and high light intensities are needed to trigger two-photon processes. Dong et al. extensively substituted azobenzene molecules so that they were soluble in water and could photoswitch from the trans isomer after single-photon irradiation at 720 nanometers. The half-life of the resulting cis isomer was 1 second. 
